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FRESHWATER ALGAE FROM INDIA 



BY 



NELLIE CARTER, D.Sc. 

The Algae recorded in this paper were collected by Mr. I. H. Burkill at 
various times between 1906 and 1912 in India. A considerable amount of 
work has already been done on the algal flora of the Indian region, and a 
complete list of the literature relating to it will be found in W. & G. S. West, 
Freshwater Algae from Burma, etc.. 1907. so that it is unnecessary to refer 
to these papers here. 

The majority of the collections were made near the North- Eastern frontier, 
in North Cachar, the Assam plains, and in the Sikkini and Abor Himalayas. 
A number also came from the North-West Himalayas near SimL, or fiom 
Nepal. The remaining samples were collected in the Plain of the Ganges, 
on the Satpura Hills in the Central Provinces, from Akyab, or in the Dawna 
Hills. 

Most of the samples were taken at fairly high altitudes, varying from 
2,000 ft,— 10,000 ft., whilst a few of the collections were made at about 400 ft. 
- — 700 ft. The latter, as would be expected proved to be much richer than the 
former; in fact nearly half the species recorded here occurred in a single sample 
taken from a ditch in a rice field near ^adiya at 400 ft. in which over 90 species 
were recognised. These included many of the beautiful and striking Desmids 
of the Indo-Malayan type (see W. &. G. S. West. Alg. Burma 1901). 

, An extremely interesting find amongst the comparatively lowland collec- 
tions was a small form of Oocardium stratum Nag. freely conjugating. This 
extraordinary Desmid has only previously been recorded from Great Britain, 
France and Germany, and is regarded as very rare, and the zygospores have 
not previously been seen. Its discovery amongst the Indian Algae is there- 
fore of extreme interest, and it is possible that the Alga is quite generally 
distributed in limestone localities. 

The collections from higher altitudes were very different in character, 
and much poorer as regards number of species. There was a complet c absence 
amongst the Desmids of those Indo-Malayan types so striking in the localities 
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of lesser altitude, their place being taken by Desmids of a more ubiquitous 
or even alpine character. 

Certain interesting records are made for species only hitherto known from 
Europe, For example, Cosmarium. Garrolcnse, described by Boy and Bis- 
sett from Scotland, occurred in a collection "taken from Mount Tonglu at 
10,000 ft. in the Sikkim Himalayas, in company with C. quadmlum f . WiUei, 
only previously known from Northern Europe and Siberia. 

The occurrence in the North-Western Himalayas at 8,500 ft. of a form of 
Debarya very near to D. desmidioidrs described by W. & G. S. West from 
Cornwall iB of further interest. It is peculiar also that FragiUaria I/wjerw- 
num, the Diatom whose long ribbon-like colonies are bo common in the North- 
West Himalayas and also in the Central Provinces, was not observed it all 
in the collections from the North-Weatem Himalayas. 

Although the collections were perhaps not sufficiently numerous to make 
veiy definite statements possible, t*he investigation has proved interesting 
in indicating that the Indo-Malayan type of Desmid is confined to the com- 
paratively low-lying districts of the area, and that altitude is a factor which 
plays a part in the distribution of Desmids, just as in the higher plants. 

This investigation was carried out at 'the University of Birmingham 
during the period 1919-1921 with the aid of a grant from the Department 
of Scientific and Industrial Research. The author wishes to acknowledge 
the kindness of Professor R. H. Yapp for allowing her the facilities of the 
Botanical Department and also to express her gratitude to Dr. J. S. Baj-less- 
Elliot for constant encouragement. 

A list of the collections iB given below :*- 
-25390. 

26847, Near Erki on the west of Simla, a dry region of gravels near the 
edge of the hills ; about 3,000 ft. May 9, 1906. 

26880. Namoli in the same neighbourhood ; at 4,000 ft. May 11, 1906. 

269534. Suket. May 16, 1906, 

26955. HillB above Gere upon the east of Suket, at about 7,000 ft. ; a 
region of woods of pines and oaks. May 17, 1706. 

27047. AJsundi in the State of Suket at about 4,000 ft. May 20, 1906, 

27075. Snni in the hot valley of the Sntlej at about 2,100 ft., and imme- 
diately north of Simla/ May 21, 1906 

27295. ) Collected sometime between June and August, 1906 ; no definite 

27296. J information regarding locality available. 

27542. Green film from cut surface of jute stumps exhuding water by 
root-pi ensure. Bardwan in the Bengal plain, Sept. 15, 1906. 
{This consisted chiefly of minute unicells, ptobably once motile, 
but so badly preserved /hat identification was impossible. Pf C.) 
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24918. From the north aide of the very wet mountain of Tongk at 9 500 

ft. Oct. 2, 1906. 
27737. From the mountain of Tonglu at 10,000 ft. Oct. 2, 1906. 
27701. From a shallow pond on the water-parting at 11,600 ft., to the 

north of Sandakphu. Oct. 1, 1906. 

27643. From a running stream in forest of Abies Webbiana between 
Sandakphu and Phallut at 11,000 ft. Sept. 2$, 1906. 

27959. Between Naya and Nataran on the Pichoung at the northern 
edge of the Akyab district, a region of forests. Jan. 5, 1907. 

27976. Near Nataran. Jan. 7, 1907. 

28013. Yinma on the Xalapanzin river, in the north-west of the Akyab 

district. Jan. 13, 1907. 
28018. From a cliff over the River Kalopanzin ; sandstone. Jan. 14, 

1907. 
28039. Pethadu, in the north-west of the Akyab district. Jan. 15, 1907. 
28059. Akyab. 1907. 
28064. Chittagong. 1907. 

28179. Kiver near Bhainsa Duban. 

28180. Near Pursona in the Nepal Terai. * 
28183. Dadar, Bombay. 1908. 

28134. Green Alga which is very hardy in Calcutta. 1908. 

28683. From rocks in streams at Matiana on the so-called Tibetan road 

which goes into the interior of the Himalayas from Simla ; 
altitude 8,500 ft. April 30, 1907. 

28684. From a shaded pool at 8,500 ft. above Matiana. Date as previous 

number. 

28697. From Theog on the same road at 8,300 ft. April 28. 

28825. From a dirty pond, yellow with clay, at Mahasu on the same 
road. Collected by Dr. Annandale. 

28842. From near Kakarhatti at various springs between 2,500 and 2,800 
ft. May 9, 1907. 

28857. From near Kasauli, in pools along a rocky streamlet which doubt- 
less runs dry upon the face of the hills over the plains. May 
11, 1907. 

29361. Raxaul on the Nepal border ; from a stream. Nov. 25, 1907. 
29904. From the cold snow-water of the Trisuli river under Niakot, Nepal, 

Dec. 11, 1907. 
30294. Dawna Hills, scrapings off wet rocks, at about 2,000 ft. March 

3, 1908. 

30346. Summit of the Dawna Hills at about 3,000 ft., from a damp rock 
facing north. March 4, 1908, 
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30372. Kawkareik, at the foot of the Dawna Hi!! 8 ; algae from floating 

leaves in a marsh on the west side of Kawkareik. March 25, 

1908. 
30607. Pa-gnat, south of Amherst, from a pond on the edge of saline 

rice land. March 12, 1908. 
30636. Moulmein, in the waterworks. March 19, 1908, 
31090. From stream about to dry up on the east face of Asirgarh Hill. 

Sept. 27, 1908. 
31099. From Chand.ii, in a running stream at the base of the hill. Sept. 

28, 1908. 

31345. From water under rocks at Sembadew in the Sipna valley, Oct. 

18, 1909. 
31268. In the Sipna stream. Oct. 10, 1909. 
32700. On the crest of the pass, Haflong. Alt. 2,200 ft. Aug. 28, 1909. 

32671. Washings from Ceratopkyllmn, R, Kundil, near Sadiya in the 

ABsam valley. Middle of Aug. 1909. 

32672. Washings from Lemna and Wolffia. Locality and date as the 

preceding number. 
32658, Ditches of still water. Date and locality as before. 
32683. From ditch at edge of rice field. Date and locality the eamo, 

(The altitude of Nos. 32671, 32672, 32658 and 32683 is about 

400 ft.) 

33018. Haflong in the Jatinga valley. Altitude 2,000 ft. In fairly per- 

manent stream. Aug. 28, 1909. 

33019. In running water of a less permanent nature. Same date and 

locality as the preceding number. 
33044. From running water near Jatinga station, altitude 1,800 ft. Aug. 

29, 1909. 

33045] At a distance of 10 yds. within the tunnel at Jatinga station. 

33046 j Aug. 29, 1909. 

33047. Haflong in the North Cachar Hills at 1,800 ft. in slowly running 

water upon the side of the railway line. Aug. 29, 1909. 
36169. From small stream under Pongging in the Abor Hills at 700 

ft. Jan. 21, 1912. (Oocardium stratum N.C.) 
36212. From trunks.in oak forest at 5,500 ft. upon the water parting be- 
tween the Serpe and Igar streams. Jan. 23, 1912. 
36239. From earth in forest at 4,500 ft. in the hills south of Rotung. Jan. 

24, 1912. (This number consists entirely of moss-protonema ; 

I am deeply indebted to Dr. F. E. Fritch for kindly confirming 

my decision on this point. N.C.) 
37400. From the River Dihang under Rotung at 700 ft. Jan. 25, 1912. 
37689. From the River Dihang between Puak and its tributary the Side 

river at 900 ft. Jan. 5, 1912, 
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SYSTEMATIC. 

1 

, MYXOrilYftiAK. 

CnROOCOCCACEAC. 

Genua ChrotwotcHs Niig. 

1. C. turgWus (Kiitz.) Niig. 

Var. ttiserseciis (Kutz.) Forti in Do Toni, Syll. Alg. 5, p. 13, 1907. 
Hab. (25390). 

Genus tiloeocapsa KUtz, 

2. d. p»ly<lerma«ra (KUtz.) De Toni, Syll. Alg. 5, p. r>l, 1907. 
Hab. Wet rocks at 2,000 ft,, Dawna Hills (30294). 

GenuB Herfemopedla Meyen. 

3. If. elegans A. Br. in KUtz. Spec. Alg. 1849, p. 472. 

Hab. Stilcet (26924) ; River Dihang, under Rotung (37400). 

OSCILI.ATOK1ACEAE. 

Genus Oselllalorin Vauch. 

4. O. vlolucra (Walroth) Haiw. De Toni, Syll. Alg. 5, p. 179. 1907. 
Hab. In stream juflt about to dry up. Asirgarli Hill (31090). 

Genus Lyngbya Ag. 

5. L. Loriae Forti in De Toni, Syll. Alg. 5, p. 286, 1907. 

Diam, fil. 2-5-3*5fi ; diam. trich. 1*8-2 -5(i ; long, artic. 2 , 5, r i j*. 
Hab Forming a stratum on mud in running water near .Tatinga sta- 
tion (33044). 

Genus Bymplwa Kiitz. 

6. S. thermal)** (Kutz.) Rabenh. Flor, Eur. Alg. II, 1868, p. 103. 
Diam. fil. 2'25li ; diam. trich. 1 <j. ; long.artic. l-5-3~> *x. 

Hab. Namoli, at 4,000 ft. (26880) ; amongst mosses on the Mountain 
of Tongtu at 10,000 ft. (27737). Not present in Bufficient quantity for 
certain determination. 
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NO3T0CHACEAE. 

Genus Anakaena Bory. 

7. A. osclllarloMes Bory, 1822, Forti in De Toni, Syll. Alg. 5, 1907, p. 451. 
Hab. In rice field near Sadiya (32683). 

Genus Microehaete Thur. 

8. M. uberrima sp. nov. PI. I, figs. 1-3. 

Filis elongatis, usque 5 nuns, longis, absolute cylindraceis, basi bieviter 
decumbentibus, stellato-fascieulatis, trichomatibus bruneobs, diametro 
10-14 (i, cellulis plerumque Bubquadratis, vaginis solidis diametro 16-18 \t, 
fuscescentibufl, heterocystis basalibus intercalaribusque, Mb cylindraceis, 
illis sphaericis vel leviter depressie, sporis longe seriatis olivaceis, .quadratis 
vel Bubcylindricifl. 

Hab. Sadiya, in ditch at edge of rice field (32683). 



Forma miner n. f. PI. I, fig. 4. 

Filamentis gracillioribuB, diametro 9-11 u., trichomatibus diametro 6*5 

Hab. With the typical form (32683). 
This species occurred in great quantity amongst Spirogyra and Oedogoniunt 
Bpp. It was forming spores in great quantity, entire filaments being so trans- 
formed at once (PL I, f . 2). The sporeB had a very distinct wall, and granular 
contents. The filaments were of great length, and showed no sign of atte- 
nuation. The intercalary heterocystB are peculiarly angular, and the vegeta- 
tive cells on either Bide are attenuated towards it in a characteristic way. 
It is nearest to M. robusta Setchell and Gardner 1903, but differs in the apex 
of the filament, the cells of which are neither shortened nor torulose, nor do 
they differ in colour from the r$st of the filament. There is also a difference 
in the sheath, which is brownish, and quite homogeneous. 



SCYTONEMACEAE. 

Genus Pleetonema Thur. 

P. Thomaslsmim (Kutz.) Born, m Bull. Soc. bot. de France xxxv, 
p. 155 ; Forti in De Toni Syll. Alg. 5, 1907, p. 490. 

Hab. In temporary stream, Haflong in the Jatinga Valley. Alt. 2,000 ft. 
(33019). Identification uncertain since specimen bad been dried for 
some years and could not be restored to a satisfactory condition. 
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Genus Scytonema Ag. 

10. S. subtile Moeb. in Flora, 1892, p. 448. 

Hab. Mountain of Tonglu at 10,000 ft. (27737). 
The specimens only differed from the Australian onetf of Moebius in that 
the sheath was distinctly yellow instead of colourless. 

11. Scytonema ep. 

Crass, fil. 5 fx ; crass, trich. 2 ji. ad apicem 3 p ; cellulis diametro ca. 
6-plo longioribus, ad apicem quadratis. 

Hab. With the preceding species (27737), 
This Alga seems nearest to S. tenuissimum Schmidlo (Alg. New Guinea, 
1900), but differs in several respects. It was forming minute erect fascicles 
amongst mosses, dark-brown in colour and about 2mms. high. The sheaths 
oi the filaments were colourless, and the trichomas yellowish-green. The 
branches were not frequent but usually in pairs. Heteroeysts were also rare 
and were l£ times to twice longer than broad. The sheaths were perfectly 
smooth and showed no sign of being encrusted with lime. The Alga may be 
new, but was not sufficiently abundant to describe accurately. 



STI«eNE3IAiEAE. 

Genus Stigoncma Ag. 

12. S. hormoides (Kutz.) Born. & Flah. Bev. Ill, p. 68. 

Hab. Suket (26924) ; with the preceding species (27737). 



RIVl'tAKlAfEAP. 

Genus falothrix Ag. 

13. eafothrlx sp. 

Hab. Shady pool above ATatiana at 8,500 ft. j(28684). 
The specimens were fragmentary, scattered" amongst other Algae and 
insufficient, for determination. 

BACILLARIAE. 

SIEWSIRAiEtE. 
Genus Meloslra Ac, 

14, M. varians Ag. 1830 W. Sm. Brit. Diat. II, p. 57. 

Hab. In springs near Kakarhatti between 2,500 and 2,800 ft. (28842) ; 
in the Dihang River, between Pnak and its tributary the Side River 
(37689). 
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PlATOHAt EAK. 

Genus Diatoma D.C. 

15. D. hiemale (Lyngb.) Heiv. Van, Heurck Synops. t. 51, i. 1, 2. 

Var. mesodon Kiitz. Van Heurck Synops. t. 51, 1 3, 4. (Odontidium 

mesodon Kiitz.) 
Hab. On the wet Mountain of Tonglu at 9,500 ft. (24918) ; in shady pool 

at Matiana at 8,500 ft. (28684). 



rSAGIIAARlArEAE. 

Genus Fragillaria Lyngbya, 

16. V. capucina Desm. Van. Heurck Synops. t. 45, f. 2. 
Var. mesolepta (Rabenh.) Van Heurck Synops, t. 45, f. 3. 

Hab. In the River Dihang, between Puak and its tributary the Sid« 
River (37689). 

17. F. Ungeriana Grun. in Schmitz Atlas t. 298, f. 1-8. 

Hab. In various streams near Kakarhatti (28842) ; in stream about to 
dry up, Asirgarh Hill (31090) ; in running stream near base of the 
(hill, Chandni (31099) ; in the Sipna stream (31268) ; in water "under 
rocks, Sembadew, in the Sipna Valley (31345). l ~ 

The isolated frustulea of this Diatom bear a strong resemblance to 
Synedra Ulna, but the striations are much coarser. Very abundant as ribbon- 
like colonies. 



Genus Synedra Ehrenb. 

17. 8. Ulna (Nitzsch) Efar. Inf. 1838, p. 211, t. 17, f. 1 ; Rabenh. Flor. Eur. 

Alg. 1,1864, p. 133. 
Hab. Alsundi in the State of Suket, 7,000 ft. (27047) ; damp rocks at 

fthe summit of the Dawna Hills at 3,000 ft. (30346) ; in the Sipna stream 

(31268) ; in the Dihang River, between Puak and its tributary the 

Side River (37689). 
Var. longissima (W, Sm.) Van Heurck Synops. t, 38, f. 3. 
Hab. Near Nataran (27976) ; with the typical form (37869). 

18. 8. aeus (Kiitz.) Grun. in Abh. d. k. k. zool. botan. Gesellsch. Wien xii, 

1862, p. 398. 
Hab. With the preceding species (31268, 37689). 
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Genus Eunotia Ehr. 

19. B. lunarls (B&r.) Grun. in Van Heurck Synops. Diat. p. 144, t. 36, f. 3*4, 
6. (Synedra lumris Ehr. W. Sm. Brit. Diat. 1, p. 69, t. 11, f. 82.) 
Var. maxima Meister, Kieselalg. Schweiz, 1912, p. 83, t. x, f, 1. 
Hab. Ditch at edge of rice field, near Sadiya (32683). 

20. «. pectjnaHs pillw.) Rabenh. Flor. Eur. Alg. 1, 1864, p. 73 {Hmwnfa- 

dium jjecfinates Klltz. Bacill, 1. 16, f. 2). 
Hab. Mountain of Tonglu at 10,000 ft. (27737). 

21. E. praerupta Ehrenb. 

Var. Miens (Ehrenb.) Giun. {Eunotia bidem) W. Sni. 
Hab. Ditch at edge of rice field, near Sadiya (32683). 

22. E. lmpressa Ehr. 1854. Meister, Kieselalg. Schweiz, 1912, p. 85, t; x. 

t 5. 
Hab. With the preceding species (32683). 

23. E. major (W. Sm.) Rabenh. Van Heurck Synops. t. 34, f. 14. 
Hab. With the preceding species (32683). 

24. E. gracilis (Ehr.) Rabenh. Van Heurck Synops. t. 33, f. 1 and 2. 
Hab. With the preceding species (32683) 



GenuB Desmogonium Grun. 

25. D. Rafeenhorstlamim Grun. Diat. u. Desm. Insel Banka. p. 6, 1. 1, f. 1. 

Long, frust. ISO w- ; lat. 6 f*. 

Hab. In shallow still water, Haflong (32700). 

The peculiar branched colonies of this Diatom were quite frequent. The 
frustules were slightly curved, not in the least capitate at the apex, and the 
marginal granules were not nearly as prominent as figur*^ by Grunow. 



A€HNA*THACEAB. 

Genus Athnanthes Bory. 



26 



A, Blasoiettiana Grun, Van Heurck Synops. t. 27, f. 27, 28. 
Hab. In the River Dihang between Puak and its tributary the Side 
River (37689). 

B2 



272 BECOBDS OF THE BOTANICAL SURVEY OF INDIA. 

C0CC4NEIDACEAE. 

Genus Coeeoneis Ehrenb. 

27. C. Placental* Ehr. Infus. 1838, p. 194. 

Hab. In the River Dihang under Rotung (37400). 



NAVICIJLACEAE. 

Genus Navieula Boiy. 

28. N. tola Breb. 

Var. latisMata (Greg.) CI. Synops. II, p. 81. 

Hab. In shallow still water, Haflong, at 2,400 ft, (32700). 

29. N. stauroptera Grun. Van Heurck Synops'. t. 5, i. 7. 

Var, Interrupfa CI. Synops. II p. 83 ; Van Heurek Synops, t. 6, f. 7. 
Hab. On the Mountain of Tonglu at 10,000 ft. (27737) ; in Bhallow 

still water at 2,400 ft., Haflong (32700) ; in ditch at edge of rice field 

near Sadiya, 400 ft, (32683). 

30. N. brerirostrata CI. Mat, Finl. p. 25, 1. 1, i. 5. 

Hab. In ditch at edge of rice field near Sadiya (32683). 

31. N. a«rospba«ria Breb. CI. Synops. II, p. 86. 

Hab. In the Sipna Stream (31268). * 

32. N. Breblssonia K&tz. Van Heurck Synops. t. 5, f. 7. 
Hab. Near Kakarhatti (28842). • 

33. N. hemiptera Kiitz. Bacill. p. 97, t. 30, f. 11. (PinmUaria kemiptera 

Rabenh, CI. Synops. II, p. 85.) 
Hab. In ditch near Sadiya (32683). 

34. N. rafttosa Ktitz. 

Var. tenella (Breb.) Van Heurck Synops. p. 84, t. 7, f. 21-22. 
Hab. In stream about to dry up, Asirgarh Hill (31090) ; in the River 
Dihang between Puak, and its tributary the Side River (37689). 

35. N. Ianeeotota Kiitz. Van Heurck Synops. t. 8, f. 16. 
Var. Cymbula CI. Synops. II, p. 22. 

Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 

36. N. exilis Grun. Van Heurck Synops. t. 12, f. 11, 12, 

Hab. In shallow still water, Haflong, at 2,400 ft. (32700) ; in ditch by 
side of rice field near Sadiya (32683). 

37. K. Iridis Ehr. 

Hab. In shallow Btill water, Haflong, at 2,400 ft. (32700) ; in the River 

Dihang between Puak and its tributary the Side River (37689). 
Var. amphigomphus Ehr. Van Heurck Synops. 1. 13, f, 2, 
Hab, Near Kakaihatti (28842), 
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$8. N. Pupal* Ktitz. 

Hab. In the River Dihang (37689) . 

39. Kf. cctafervatea (Kiitz.) Grun, Van Heurck Synops. t. 14, f. 36. 

Hab. On the Mountain of Tonglu at 10000 ft. (27737) ; in the rivet 
neai Bhainsa Duban (28179) ; in stream on Asirgarh Hill (31090) ; 
in the Sipna stream (31268). 

40. N. ovalis Schmidt's Atlas t. 7, t 33-36. 

Var. pumila Grun. (JKptonew ovalis var. jtumila Grun. 1882. CI. 

Synops. 1, p. 92). 
Hab. In water under rocks, Sembadew in the Sipna valley (31345) 

41. N. elliptica Ktitz Van Heurck Synops. t. 10, I. 10. {Diphmeia eltipfica 

CI. Synops. 1, p. 92.} 
Hab. Near Kakarhatti (28842). 



Genus Stauronets Hass. 



42. S. Phoenieenteron (Nitzach) Ehr. 

Var. amphllepta (Ehr.) CI. Synops. 1, p. 149. 

Hab. In ditch at edge of rice field near Sadiya (32683). 

43. 8. anceps Ehr. Van Heurck Synops t. 4, f. 4, 5. 

Hab. In stream about to dry up on east face of Asirgarh Hill (31090) ; 

from Chandni near Base of Hill in running stream (31099) ; in the 

Sipna stream (31268). 
Var. amphieephala (Ktitz.) CI. SynopB. 1, p. 148. 
Hab, In ditch at edge of rice field near Sadiya (32683). 



Genus tiompbonems Ag. 

44. «. acuminatum Ehr. Inf. 1838, 1. 18, f. 4. 
Var. Turrls Ehr, 1843. 

Hab. With the.preceding specieB (32683). 

45. 6. lanceolatuni Ehr. 1843. 

Hab. With the preceding species (32683). 

46. «. sptiaerophorum Ehr. 1845, 

Hab. In the River Dihang between Puak and its tributary the Side 
River (37689). 

47. €. siitolavatum CI. Synops.' 1, p. 183. 

Hab. In water under rocks, Sembadew in the Sipna valley (31345) ; 
in the Sipna stream (31268). 
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Genus Coceoaem* Ehr. 

48. C. turgldula Grun. CI. Synops. 1, p. 171. 

Hab. In the River Dihang between Puak and its tributary the Side 
River (376&) ; in the River Dihang under Rotung (37400). 

49. C. cistula Kirchn. CI. Synopa. 1, p. 173. 
Hab. With the preceding species (37689). 

50. €. obtusa Gieg. Van Heurck Synops. t. 3, i. la. 
Hab. With the preceding species (37689). 

61. C. affinls Kiitz. Van Heurck Synopfl. t. 1, f. 31. 
Hab. In springs near Kakarhatti (28842). 

52. C. gastroides Kiitz. Van Heurck Synops. t. 2, f. 8. 

Hab. In running stream, Chandni hear baBe of hill (31099). 
Forma miaoi Van Heurck Synops. t. 2, f. 9. 
Hab. With the typical form (31099). 

63. C. tumlda Breb. Van Heurck Synops. t. 2, f. 10. 

Hab. In water under rocka at Sembatewin the Sipna valley (31345); 
in the Sipna stream (31268). 

64. C. Reinhardtti Grun. C], Synops. 1, p. 162. 

Hab. In running stream, Chandni ; near baBe of the hill (31099). 



Genua Amphora Ehr. 

55. A. ovalis Kiitz. Van Heurck Synops. t. 1 , f . I . 
Var. graeills Van Heurck Synops. t, 1, f. 3. 

Hab. In stream about to dry up on east side of Asirgarh Hill (31080) ; 
in running stream. Chandni, near base of hill (310995. 



en us Rhopalodia O.M. 

59. R. gibba O. M. {Epithemia gihba Kiitz. Van Heurck, Synops. t. 32, f . 
1,2). 
Hab. Near Kataran (27976) ; in stream at Raxaul on the Nepa border 
(29361) ; in water under rooks. Sembadew in the Sipna valley 
(31345). 
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\ITZS(lll4iG.4E. 
Genus Nltzsehia Hass, 

57. K. linearis (Ag.) S. Sm. 

Hab. In the River Dihang under Rotung (37400). 

58. N. sinuate (W. Sm.) Grun. 

Var. Tabeilaria Grun. Van Heurck Synops. t. 60, f. 12, .3. 
Hab. In the River Dihang between Puak and its tributary the Side 
River (37689). 

59. N. amphibia Grun. Van Heurck Synops. t. 68, f. 15-17. 

Hab. With the preceding species (31345) ; in the Sipna stream (31268) ; 
in running stream, near base of the hill, Chandni (31099). 



Genus Hantzsehia Grun. 

60. H. Ampbbxjs (Ehr.) Grun PL 1* It. PI. H, fig. i*. 

Hab. From the Mountain of Tonglu (24918, 27737) ; from the River 
Dihang under Rotung (37400). 

Zygosporae quadratae, membrana ad angulos multa producta et moras- 
sata. Long, sine pr. 18-40 fi, cum pr. 27-58 (x ; lat. 19-26 ji. 

In no. 27737, thiB diatom was quite frequent in the conjugated condition. 
The zygote was more or less quadrate, with a greenish hyaline membrane 
conspicuously prolonged and thickened at the corners. These peg-like pro- 
cesses at the angles projected into the delicate and collapsed remains of the 
old wa!ls of the conjugating individuals. The process did not seem to be 
accompanied by a conspicuous increase in size as in the formation of auxos- 
pores by conjugation, and the zygote with its appendages was very similar to 
that of some of the Saccoderm Desmids. In some cases, however, the cha- 
racteristic form and markings of the Diatom could be recognised on the walls 
of the conjugating cells, so that there could be no doubt whatever as to ils 
identity. 



SUKHtELLACEAE. 

Genus Surirella Turp. 

[61. S. aptculate W. Sm. Schmidt's Atlas t. 23, f. £4, 35. 

Hab. near Kakarhatti (28842). 
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CHLOROPHYCEAK. 

VOLV»i\('KAE, 

Genus Pandorina Boxy. 

62. P. lnorum (Mull.) Bory. De Toni, Syll. Alg. 1, 1688, p. 539. 
Hab. In ditch at edge of rice field near Sadiya (32083). 

PALMRLLACEAK. 
GeliUB Hormotlla Borzi. 

63. H. tropica G. S. West. {Vrocoams tropicus) W. &.G. S. W. in Ann. R. Bot. 

Gard. Calcutta, 1907, p. 227, t. 11, f. 17-21. 
Hab. On wet rocki Dawna Hills (30294). 

DKTIOSPHAGRIM EAR. 
Genus W«st«lla De Wildeman. 

64. Westell* feotryoldes (West) Schmidle (Tetracoccus botryoides) West Alg. 

Engl. Lake Distt. 1892, p. 735, t. x, t 43-48. 
Hab. In d tch at edge of rice field near Sadiya (32683). 



AimaratACEAE. 

GenuB ©oeystts Nag. 

65. 0. soHtaria Wittr. in Wittr. and Nordst. Alg. Exc. 1879, No. 244 ; fasc. 

21, 1889, p. 22, cum fig. 
Hab. On the Mountain of Tonglu at 10000 ft. (27737). 

Genus Nepbroeyttnm Nag. 

66. N. Acardhiannm Nag. Gatt. einz. Alg. 1849, p. 80, t. 111c 
Hab. In ditch at edge of ice field near Sadiya (32683). 
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Genua TetraMwn KfltK. 

67. T. regulare KUtz. 

Var, longispinum Beinsch De Toni Syll. Alg. 1, 1888, p. 000. 
Hab. With the preceding species (32683). 



Genus Anklstro4«sitiU8 Corda. 

A. fakalns (Corda) Ralfs, Brit. Desm. 1848, p. 180, f. 3. 

Var. spiralis (Turn.) West. (Raphidivm spirale) Turn. Fresh*. Alg. 

E. India, 1893, p. 156, t. 20, f. 26). 
Hab. With the preceding species (32683). 



Genus 8tt nedesmus Heyen, 

69. S. bijiigatus (Turp.) Kiitz. 

Hab. With the preceding species (32683). 
70\ S. (tiadricauda (Turp.) Breb. Alg. Falaise 1835, p. 66. 

Hab. In shallow still water at Haflong (32700). 
71. 8. ofellqutts (Turp.) Kutz. 

Hab. Ditches of still water near Sadiya (32658) ; living in watery fluid 
exhuded by root-pressure from the cut stems of jute plant, near Bard- 
wan in the Bengal plain (27543). 



Ginus Otttestrum Nig. 

72. C. «aiubritum Arch. 

Hab. In ditch at edge of rice held near Sadiya (32683). 

73. C. micnipormii Nag. in A. Br. AJg. unicell. 1855, p. 70. 
Hab. With the preceding species (32683). 

74. C. morns West Alg. C. Africa. 1896, p. 5, t. 361, f. 4. 

Hab. In the Kiver Dihang between Puak and its tributary the Stda 

Biver (37698). 
Colonics of 8 cells only were most frequent. 

GemiB Sorasrrnm Klitz. 

75. 8, splnulAsam Nag. Gatt. einz. Alg. 1849, p. 99, t. 6D. . 
Hab. In ditch at edge of rice field near Sadiya (32683), 
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HV0K«l»lCTVJLCEiE. 

GemiB Pedtastrum Meyen. 

76. P. tetras (Ehr.) RalfB in Ann. Mag. Nat. Hi»t. 14, 1844, p. 469, t, 12, 

f. 14. 
Hab. In ditches of Btffl water Sadiya (32658) ; with the preceding 
specie* (32683). 

77. P. simplex Meyen, Rabenh. Blor. Eur. Alg. Ill, 1868, p. 71. 
Hab. In the Stpna stream (31268). 



Genus Hydrodtctyoa Both. 

78. H. retlcnlatam (L.) Lagerh. 

Hab. Suket (26924) ; in the warm water of the Tardi River near Nia- 
kot. Nepal (29940). 



Genus dadephora Kotz. 

79. C. glomeratit (L.) Xutz. 

Hab. In the cold enow water of the Trisuli River under Niakot, Nepal 
(29904). 



GenuB Pithopbora Wittrock. 

80. P. radians W. & G. S. West Alg. Ceylon 1902, p. 132. 
Hab. At Dadar, Bombay (28183). 
A form sterile but probably identical with the above species occurred in 
No. 37689. 



Genus RhizodouiuM Kutz. 

81. R. MeToglypfakinn KuU. 

Hab. At Dadar, Bombay (28183), 
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I'lA.UEAE. 

Genus Monostronia (Thur.) Wittr. 

82. Mnnostrnma sp. 
Hab. In the cold enow water of the Tristili River (29904). 
Specimen too fragmentary for accurate determination. 

UMTRHIIAdiAE. 

Genus Ulothrl* Ktttz. 

83 U. M)i»t» (Webb * Jtfohr) Aresch, 

Diam. fi|. 20-50 ; long. cell. 10-30. 

Hab. Prom rocks in stream at Matiana (28685). 
84. V. subtly Kiitz. Phyc. Germ. 1845, p. 197, Rabenh. Flor. Eur. Alg. 
111.. 1868, p. 365. 

Var. variabilis (Kutz.) Kirchn. 

Hab 1*! running water near Jatinga station and also 10 yard* within 
the tunnel (33044 . 3304(1} ; shallow water a,t Haflonfe '327001. 
86. U. aequalfS Ktitz. Phyc. Germ. 1845, p. 197. 

H&b. Running water near Jattnga station (33044). 

Genus Chaetophora Schrank. 

86. C. pisitormts (R th) Ag. 

Hab. Iq the waterworks at Moulmein (30636} 



TUBMKPOHLIAfEAE. 

Genus Trei»(epohHa Mart 

87. T. dialepfo (Nyl.) Hariot in Journ. de Bot. 1889, p. 193 ; Schiuidle in 
Flora 1897, p. 306. 
Diam. fil. 8-12 pt, ; cum hyphis fungi 12-15 jx ; long. cell. 25-3.'! \t. 
Hab. Ojt trunks of trees in oak forest at 5500 ft. on the waterpartinc 
between the Serpi and Igar streams (36212). 
The Alga vas sterile, but »t agreed very well with Schmidte's description 
of T. dialepta The plant mass was not quite so large as in ^chmidte s Aljia. 
tb« plates beihg only about 3 cms. in diameter and 1 mm. in t-hicki»«». The 

c2 
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branching and form of the filaments, however, were almoBt identical. It 
is noteworthy that Schmidle states that the branches arise opposite to each 
other, whereas Hariot says they arise chiefly on one side of the main filament, 
in the Indian specimens the branches were nearly always opposite and in 
pairs. Tiic Hchenized A!ga is of the form of the Lichen Coenogonivm, but 
no fructifications, neither of the Alga nor of the Fungus, were present. 



ArilAMM'IIAKTM'li.tU. 

Genus ApliaDOcliaete A. Br. 

88. A. repeus A. Br. 1851, 

Hab. In ditch at edge of rice field near Sadiya (32683). 



Genus Col«oeha«te Breb, 

89. C. orbicularis Pringsheim. 

Hab, On floating leaves in marsh, Kawkareik (30372) ; with the pie* 
ceding species (32683). 



ZKJNEflU'EAE. 

Genus Mougiotia Ag. 

90. H. laetevlrens (A. Br.) Wittr. (Craterospermum ktetevirens) A. Br. 1885 ; 

DeBary Conj. 1858, p. 81, t. 3, f. 1-13. 
Hab, In ditch at edge of rice field near Sadiya (32683). 

91. 91. tenuis (CI.) Wittr. in Bihang till k. Svenaka vet.— akad. Handl. 1872, 

p. 39. 
Far. minor Wolle Freshw. Alg. U. St. 1887, p. 233, t. 148, t 11-15. 
Diam. fil. 17-19 p ; long. cell. 120-150 ft ; diam. zyg. 27-30 (i. > 
Hab. With the preceding species (32683). 

92. IK. products W. & G. S. Weat Alg. Burma, 1907, p. 188, 1. 10, f. 16-19. 
Hab. With the' preceding species (32683). 

The specimen's were U conjugation, but no aplanosporee were observed. 
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Genus Dekarya Wittr. 

93. D. tfesmidioides W. &, G. S. West, Notes Alg. 3, 1903, p. 7, t. 446, f.' 1-9. 
Var. orientate var uov. PI. 11, figs. W-Sft. 

Var. filis longis nee facile dilabentibuB, articulis parum conatrictis, con- 
jugations tempore tantum in cellulaa diaaociatia. 

Crass, cell. veg. 6-7 p ; long. ceil. 39-67 jx ; diam. zyg. 20-25 p. 

Hab. In ahady pool above Matiana at 8500 ft. (28684). 

The Alga waa preeent in great quantity and was freely conjugating. The 
sterile filaments were often of great length, and the cells themaelves long and 
slender, and only slightly convex at the apex. The structure of the cell waa 
variable to some extent, but there were always two small pyrenoids in the 
middle of the cell, surrounded by the slightest film of chromatophore. The 
nucleus was sometimes inserted between the two pyrenoida as in Zygnetna, 
but occasionally it waa lateral in position. The appearance was usually more 
suggestive of Zygnema than of Mougiotta, but this may have been due in part 
to prolonged preservation in a poor fixing reagent. 

During and after dissociation prior to conjugation the isolated cella were 
more like Ddoarya desmidioufes as figured by W. & G. 8. West, the ends of 
the cella becoming much more convex. The conjugating cells were exactly 
similar to the Cornish ones, the old gametangia undergoing the aame changes, 
becoming glistening and apparently solid. Comparatively early stages in 
conjugation were most frequent, but one mature zygote with a golden-brown 
wall was observed. 

It is extremely interesting that a form of a species originally described from 
Cornwall, should next be recorded at an altitude of 8500 ft, in the tropics 



Genus Zygn«ma Ag. 

H. Z. peetinatum {Vauch.) Ag, 

Var. deeussatum (Vauch.) Kirchn. Forma cf. Carter, Freshw. Alg, 

New Cal. 1922, p. 65. 
Crass, til. veg. 16-18 p ; diametro 2-4-plo longioribua ; diam. zyg. 3040 ft, 
Hab. (25390). 

This Alga agreed almost exactly with that described and figured from New 
Caledonia. The cella were,, however, slightly shorter and thicker, although 
conjugation waB regularly lateral in the same way, scalariiorm conjugation 
occurring occasionally as a great rarity as in the earlier described Alga. The 
zygospores were rather better developed than before and showed a conspi- 
cuously sorobiculate membrane. 
95. Zygnema sp. PI. II, fig. 11. 

2. akinetis cylindricis instructum, membrana interiore akinetae fuse* 
punctata, earteriore hyalina, 

D 
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Diam. cell. veg. 22-23 \x : long. cell. 38 (i ; diam. akin. 23 y. long. 38 (ju 
Hal). In shallow still water Haflong at 2400 ft. (32700). 

These asexual spores are somewhat similar to those figured by I)e Bary 
ioiZ. jwctinatum (Conj, 1858, t.l,f.l5). They are formed from the ordinary 
vegetative cells without anv change of form or size, the mature spore being 
exactly similar to the ordinary eel! except that there is an opaque and coarsely 
punctate wall underlying the original one, which remains hyaline and colour- 
less. The cells during the format ion of the spores become very slightly convex, 
so that the filament becomes disjointed into lengths of two or three "ells each. 

Another species of Zygncmu but sterile, occur-ed with the preceding 
species in Nc. 32700. 

Genus Spirogyra Link, 

96. S. inflata {Vauch.) Rabenh. Petit Spir. env. Paris 1880, p. 7. 
Crass, cell. veg. 16 li ; long. zyg. 47-5(3 a ; lat. zyg. 27 (X. 

Hab. In the River Diliang. between Puak and 'ts tributary the Side 
River (^7089). 

97. $. rctM'iibiia North), in Botan. Notiscr 1380, p. 118. 
Cra^s. eilt. Veg. 2S u ; long. zyg. 70 -j. ; lat. zyg. 42 ji. 
llab. Wirb the preceding species (37639). 

98. S. fiUncnilormis (Haes.) Kiitz. Petit Spirogvra environ. Paris, 1880, 

p. 17. 
Crass, cell. veg. 20 n : long. zvg. 46-4!} t* ; hat. zyg. -■) ja. 
Hab. With the preceding species (3769&). 

99. S. porficnlis (Mull.) Oleve. Petit Spirogyra env. Paris, 1S80, p. 21, t. P, 

f. 8-12. 
.Hab. Between Maya and Wataran (2795!)); in stream about to dry 
up on east face of Asirgarh Hill (Sloyi.i). 

100. & neglccta (Hass.) Kiitz. Petit. Spirogvra env. Paris. 1880, p. 26, t. 9. 

t 1-3. 
Crass, cell. veg. 56 \i ; long. zyg. 70-80 \i ; lat. zyg, 54-53 y,. 
Hab. -In pools in a rocky streamlet near Kasauli (28857). 

101. S. fltiviatilis Hilse. Petit Spirogyra env. Paris, 1880, p. 27, t. b, f. 13 : 

Wolfe, Fnali w. A!g. U.S.. 1887, p. 216, 1. 136, f. 1-3. 
Cms. cell. reg. 40 ^ ; long. 135-185 (X : '»-t, zyg. 43-50 \l; long. zyg. 

TO-80. 
Hab. In various streams near Kakarhatti, 2500-2800 ft. (28842). 
102 S. Gtiml Schmidfe in AHgemtine Botan. Zeitsohr. ^1, p. 3. (sep.) 

Lat. ceil, veg, 43-50 (x : diam. 2-3 -plo longioribus ; l»t. zyg. 63 \i ; long. 

87 jt ; diam. cell froct 80 y. 
Hab. At IVtbadti (28039) ; in stream ji»t about to dry up on east face 

of Aairgarh Hill <31090). 
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This peculiar species was fruiting abundantly in No. 31090, but the zygos- 
pores were unfortunately very immature. 1 The vegetative cell has three or 
four ehloroplasts with two to two and a half turns and the cell becomes very 
flwollen. The alga in No. 31090 was very similar to S. Grossi Schmtdle, but 
thevegetativecellsarea littlewider, asarealso the fruiting cells. The zygos- 
pores in this sample were also too young to show the character of the wall 
described by Schmidle. The Alga in No. 26039 was more typical. 

103. S. orthospira (Nag.) Kutz. Petit, Spirogyra env. Paris. 1880, p. 30. 
Crass, cell. veg. 63jx ; diam. zyg. 65ja. 

Hab. In ditch at edge of rice field near Sadiya (32683). 

104. S. maxima (Haas.) Wittr. (8. orbicultris Hass.) Kiitz. in Petit, Spiro- 

gyra env, PariB 1880, p. SI. 
Crass, cell. veg. 90-100 (t ; diam. zyg. 110 u. 
Hab. (27295) ; in ditch near Sadiya (32658), 

Other species of Spirogyra were observed in Nos. 26847, 28179, 32658, 
33018, and 37689. 

DESMID1AIUAE. 
Genus Gonatozygou De Bary, 

105. 0. Kimttaani (Arch.) Rabenh. Alg. Bur. HI, 1868, p. 156 ; W\ & G, S. 

West, Brit. Desm. 1, p. 35. (Leptoeystinema Kinahani Arch. Suppl. 
Cat. Desm. 1852, p. 2*3, 250, t. 21, f.1-4.) 
Hab. In ditch at edge of rice field near Sadiya (32683). 



Genus Cylindroeystis Menegh. 

106. €. BtebissonDl Menegh. 1838. W. & G. S. West, Brit/ Desm. 1904, p. 58, 

t. 4, f. 23-32. (Pmium Brebissmii Ralfs, 1848.) 

Hab. In shallow still water, Haflong (32700) ; on the Mountain of 

Tonglu at 10,000 ft. (27737). 

107. C. crassa De Bary Conj. 1858, W. & G. S. West, Brit. Desm. 1904, p. 

59, t. 4, f. 33-38. 
Hab. With the preceding species (27737). 



Genus Kelrluni Nag. 

108. N. fHfltns (Ehr.) Itzigs, & Rothe. W. & G. S. West, Brit, De§m. 1904, 
p. 64 
Hab. (25390). 
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Genus Penlum Breb. 

109. P. Clevd Lund. Desin. Suec. 1871, p. 86, t. 5, f. 11 ; W. &. G. S. West, 
Brit. Desm. 1904, p. 87. 
Long, 76 p ; lat. 25 p ;. lat. iathm. 21 ft. 
Hab. In litch at edge of rice field near Sadiya (32683), 



Genua flosterittm Nitzsch. 

110. C. LIbelliila Focke 1847. 

Var. intermedium Roy & Biss. Scott. Desm. 1894, p. 252; W. & G. S. 

West, Brit, Desm. 1904, p. 74. 
Hab. In still water, Haflong (32700). 

111. C. parvulum Nag. 1849 ; W. & G. S. West, Brit Desm. 1904, p. 133. 
Lat. 20 \x ; apicibis 157 (i inter se distantibus ; lat. apic. 2 \l. 

Hab. In ditch at edge of rice field near Sadiya (32683). 

112. C. acerostim (Schrank) Ehi. W, & G. S. West, Brit. Desm. 1904, p. 146. 
Hab. Suket (26924). 

Var. angojense W. & G. S. West, Brit. Deam. 1904, p. 149. 
Hab. With the typical form (26924). 

113. C. abrnptnm W. & G. S. West, Brit. Desm. 1904, p. 158. 

Lat. 22 (t ; apicibus 190 ft inter se distantlbus : lat. apic. 7 p. 
Hab. In ditch near Sadiy* (32700). 

114. 0. ealsporum Witt*. Skand. DeBin. 1869, p. 23, t. 1, f. 11 ; W. A G. S. 

West, Brit. Desm, 1904, p. 138. 
Lat. 9 ft ; apicibus 80 fi inter se distantibus. 
Hab, In ditch at edge of rice field near Sadiya (32683). 



Genus Pleurotaenlam Nag. 

115. P. Trabeeula (Ebr.) Nag. 1849 ; W. k. G. S. West, Brit. Desm. 1904, 

p. 209. 
Var. elavata (Kiitz.) W. & G. S, West Brit. Desm. 1904, p. 211 (DoeU 

dium cfovatum Kiita. Balis Brit. Desm. 1848, p. 156, t. 26, f. 3). 
Hab. Non-permanent stream, Haflong in the Jatinga valley (33019). 

116. P. irregulare (Turn.) mihi. {Dmdium irregulare Turn. Freshw. Alg. E. 

India 1893, p. 33.) 
Hab. In ditch at edge of rice field near Sadiya (32683). 
The specimens were fiot absolutely identical with Turner's description, 
the apical one-third of the semicells being free from undulations, and the cell- 
wall fairly distinctly scrobiculate. Otherwise they were quite similar, 
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117. P. tessellatum (Josh.) Lagerh. Kritische Bemerk. 1887, p. 541 (Doci~ 

dium tessellatum Josh. Burm. Desm. 1885, p. 050). 
Long- 400 fi ; lat. 40 ft ; lat. apic. 25 ji. 
Hab. With the preceding species (32083). 
The question has been raised whether P. tessellatum (Josh.) Lagerh. is 
identical with P. trockiscum W. & G. S. West {some N. Amcr, Dcstu. 1896, 
p. 225 j Alg. Burma 1907, p. 195). in view of tlie fact that the present speci- 
mens were exactly similar to the Alga described by Joshua, this seems very 
improbable. The Alga from Sadiya had no basal inflation at all, and, as in 
Joshua's figure, the semicells were gradually attenuated from base to apex. 

118. P. eristatuin {Turn.) Borge, Trop. u, subtrop. Siissw, t'hlor. 1899, f. 15. 

(Docidium cristatum Turn. Freshw. Alg. E. India 1893, p. 32, t. 4, 
f.7.) 
Forma orieutslis {Turn.) W. & 0. S. West. Aig. Burma 1907, p. 195, 
(Docidium orientate Turn, Freshw. Alg. India 1893, p. 31, t. 4, f. 1.) 
Hab. With the preceding species- {32683). 

119. P. lnaeuUhim (Turn.) niihi. (Docidium maculatum Turn. Freshw. Alg. 

E. India 1893, p. 31, t. 4, f. 3.) M. 1, flu. 35. 

Zygosporis magnis globosis, diametro 150 (i, niembrana lacvi, tegu- 
mento gtoboso gelatinoso crasso involute v ostitis ; diam. teg. 320- 
380 fi. 
Long, ca 620 (i ; lat. has. GO \i ; lat. apic. 53 [i ; diam. zyg, 150 \l ; 
cum teg gel. ca 360 ja. 
The specimens agreed very well witii Turner's description, except that the 
punctae of the cell-wall were more distant. These, according to Turner are 
2-2 '3 (it apart, but according to his figure, they arc at least 4-5 fi distant. 
The present specimens agreed with his figure rather titan his description in 
this respect. The cells are also found adhering together to form filaments 
3 or 4 individuals long. Zygospores were not infrequent in No. 32683. The 
conjugating cells often had one very young setnicell. 

Hab. In ditches of still water, near Sadiya (32658) ; in ditch at edge 
of rice field (32683). 

120. P. firmutn W. & 0. S. Went, Alg. Mad. J895, p. (5, t. 5, f. 41. 
Var. cyliudficunt Var. nov, 

Var. eellulis gracilioribus, diametro c ire iter 9-13-plo longioribus, mem- 

brana punctis distantioribus praedita. 
Long. 550-780 f i ; lat. S0-6i fJL : lat, ad apic. 3M0;.i. 
Hab. With the preceding species (32683, 32C58) ; in washings of Lemna 
and Woljfia from R. Kundttn^ar Sadiya (32672). 

' Genus Euastruni Elirenb- 

121. E. ansatum Raifs Brit. Desm. 1843, p. 85, t .14, f. 2. 
Hab. In ditch at edge of rice field near Sadiya (32683). 
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Var. p.vuditliim J>elp. Oeam. subalp. 1873, p. 103, t, 6, f. 32-34; W. 

& G. i>. Wi'Kt, Brit, i >esm. 1905, p. 20. 
Hab. With the typical form (32083). 

122. K. spin nl»>u in J)cip. JJesm. subalp, 1873, p. 97. 

Subapec. afriniiMiiw Nordst. i>e Alg. ct ( bar. 18H0, p. 9, t. 1, t. 10 ; 
W. & (.:. S. West, Freshw. Alg. < eylon 1902, p. 149, t. 19, f. 21. 
Hab. In non- permanent water, Haflong in the Jatinga valley (3301 9). 
Var. e<\vl«nieum W. & G, S. West, Freshw. Alg. Ceylon, 1902, p. 149, 

t. 19, 120. 
Ilab. In ditch at edge of rice field near Sadiya (32683). 

123. K. <M>rall<tidos Josh. Burmese Alg. 1886, p. 639, t. 23, f. 10. 
Hab. With the preceding species (32683). 

124. E. piildielltim W. & G. S. West, Freshw. Alg. Ceylon, 1902, p. 103, 

t. 20, f. 11. 
Var. divisiim W. &' U. S. West, Freshw. Alg. Burma, 1907, p. 198, t. 

14, t. 7. 
Hab. With the preceding species (32683). 

125. E. Mnalo (Tuq>.) Ehr. \V. & G. S. West, Brit. D«m. 1905, p. 51. 
Forma scda Turn. Freshw. Alg. E. India 1893, p. 81 ; W. & G. S. West, 

Brit. Uesm. 1U05, p. 53. 
Hab. Shallow still water, Haflong {32700; . 

126. E. siumisum Lenorni. Kalfs Brit. Desm. 1848, p. 85; W. & G. S. West, 

Brit. IJesm. 1905, p. 20. 
Hab. With the preceding species (32700). 

127. K. IM-Niim Nordst. Deem. Brasil, t. 11, f. 6. 

Var. mauaguscariensc W. & G. S. West. Freshw. Alg. Mad. 1895, p. 49, 

t. 6, f. 7. 
Hab In ditch at edge of rice field near Sadiya (32683). 

128. E. loiifctciillr Nordst. Freshw. Alg. New Zeal. 1888, p. 33, t. 3, f. 5. 
Hab. With the preceding species (32683). 

Var. fiipiiafiiin W. & G. S. West, Freshw. Alg. Ceylon, 1902, p. 148, 

t. J-9. f. 24. 
Hab. With the typical form (32683). 
•The characters of the variety although distinctly present, were not so 
pronounced as in the specimens from Ceylon. 

129 E. lissiim W. & G. S. West, Freshw; Alg. Ceylon 1902, p. 154, t. 20, 
f. 17. 
Hab. With the preceding species (32683). 

130. E. denticulatum (Kirchn.) Gay. Note Conj. midi de France, 1884, p. 
335 ; W- & G. S. West, Brit. Desm. 1905, p. 05, t. 39, f. 1-4. 
Hab. With the preceding species (32683). 
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Genu* Eunstridiuui W. & 0. S. West. 

J 31. E. sfftUKStrtiidfs sp. nov. PI. I. fijt. 26. 

E. magnum, c ire iter lj-plo longbm cpiam latum, prof undo constrict urn, 
sinu linear) angusto : semicelltilift trilobutis. lobi laieralibtis scmie'ir- 
cularibna, lob« polari subrcctangulari ad basin constrirto. imgulie 
late, rotundatis, apice rctuso, tumorc mediano instructo, duobus 
quu<|ue supra isthmum sitis. semiccihilig a vcrticc visis trian^ulart- 
bua, anfiUJiH late rotunda t is et biiobatix. latcribus retusm ; Mm 
polari tnangulari angiilis eis basis semiceUulantm altcriiaiitihiis !atc- 
ribus rel iiais ; membrana dense sc rohiculata, serobiciilis pujht lohos 
semirelhitarum tnulto majoribtis. 

Long, Wfi ; lat. Siifi, ; lat. lob. pol. 3fyi ; lat. istbw, 215^. 

Hab. In ditch at edge of rice field. Kadiya, rare (:i2683). 

Only a few specimens of this species were observed, bin tlie characters 
seemed very diutinctiveand sufficiently definite fortl^m (,, ]»■ referred to the 
genus Euastridium as a new species. E. staurwtroides differs from tlie first 
described species- of the genus, namely E. Prainii W. & (I. S. West in its trira- 
dial symmetry, in the greater relative size of tlie polar lube, and also in its 
narrow closed sinus. Otherwise the resemblance In -i ween the (wo species is 
n»)Ht striking. The discovery of this new species of Eunslrulimn gives anotlier 
indication of the difficulties experienced in drawing slctrp lines between the 
genera of this family, for besides possessing some of the characters (l f Mimas- 
terias and Euastrum, EuastruHum has also something in common with Stau- 
rastrum. Tliis is perhaps more si rikin» in Euastridium stuvmstroidcn, with 
its trigonal svmmetry than in E. Prainti. In fact, as regards the actual form 
of the eel). E. staurastroUks is very similar to 8(<ntra$trum acartJes Xordst. 
The discovery of this new species, with different characters necessitates a 
revision of the generic characters. 

Eiia*trt<Huiii W. & <!. S. West char, emend. 

Celiulac iis Euustri subsimileH sed non compreme.' sinu anyisto vel 
aperto, sine incisiira apicali ; seimcetlulae a fronte visac suhtrilo 
batae. apiec rettiso ; a latere yisae ut a fronte visae. a vert ice visae 
actinonmrphieae, 3-K lobatae. 



Genus HirrasteriasAg. 

132. M. fofl«ei Bail, in Ralf* iirit. Pcsm. 1818, p , 210. t 3£, f. 3 : John- 
soii, Spec. Micr., I WW. p. S7, t. fi, f. 1-4, 
Long. 70fi ; lat. 7i>: lat. lob. pol. rfciu. 
Hab. With the preceding specie? (32(183). 
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133. M. MoeWi (Boige) W. & G. S. West, Desm. Singapore 1897, p. 162. 
Var. Burmense, W. & G. 8. West, Freshw. Alg. Burma 1907, p. 201, 

t. 14, I. 19, 20. 
Long. I03(a ; lafc 82{* ; lat. lob. pol. 02-66 ti; latisthm. 33(i. 
Hab. With the preceding species (32683). 

134. «. ptnoaMda (Kutz.) Ralfs, W. & G. S. West, Brit. Desm. 1905, p. 80. 
Hab. At Chittagong (28064). 

135. H. Indsa BreV in Haifa Brit. Desm. 1848, p. 211; in Kiitz. Phyc. Germ. 

1845, p. 134, Turn: Freshw. Alg. E. India, 1893, p. 89, t. 6, I. 8, 10. 

(Holocystis inciso Wallich Desm. low. Bengal 1860, p. 276, t. 13, 

f. 4, 5). 
Hab. With the preceding species (32683). 

Var. WalHthiana Turn. Freshw. Alg. E. India 1893, p. 89, t. 6, f. 7, 9. 
Hab. With the typical form (32683). 
The variety was much more frequent than the type. 

136. H. Crux-melHeusis (Ehr.) Hass. BalfB Brit. Desm. 1848, p. 73, t. 9, 

t 3 ; W. & G. S. Weat, Brit. Desm. 1905, p. 116. 
Long. 92(i ; lat. 92[i ; lat. isthm. 16u,. 
Hab. On ditch at edge of rice field near Sadiya (32683): 

137. M. Mahibulcshwarensis Hobson in Quart. Joarn. Micr. Sci. 1863, p. 168. 
Var. Hallichii (Grun.) W. & G. S. West Brit. Desm. 1905, p. 122 (M. 

WaUickU Grun. 1865). 
Forma b*ng»lic* (Lagerh.) mihi {M. ampuUacea Mask. var. bmgaUca 

Lagerh. Desm. Bengal 1888, p r., t.,1. f. 2.) 
Hab. With the preceding specie (32683). 
The specimens were considerably smaller than those of Lagerheim, and 
the two central protuberances rather more distant. 

Genus Cosmailum Corda. 

138. C. pseudaretoMes Strom, Freshw. Alg. Tuddal 1919, p. 31, ,t. 3, f. 7, 8. 

{Cylindrocystis minuttssima Turn. Freshw. Alg. E. India, 1893, p. 16, 
1. 1, f. 24 ; W. & G. S. West, Brit. Desm. 1904, p. 62). 

Lohg.lSfi ; lat. 6*5(jl 

Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 

139. C. eruclterum DeBary 1858 ; Rabenh. Flor. Eur. Alg. Ill, 1868, p. 177; 

(Penium cruciferum (DeBary) Wittr. in W. & G. S. West, Brit. Desm. 
1904, p. 100). 
Hab. With the preceding species (27737). 

140. C. suhpvramidatum (W. & G. S. W.) Lutlc. Gatt. Cyl. 1913 {Cylindro- 

cystis subpyramtdata W. & G. S. West Freshw. Chlor. Koh Chang 
1901, p. 78, t.II, i 8-11.). 
Hab. In shallow still water, Haflong (32700). 
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141. t. eortum (Breb.) inihi {Dysphinctum curium (Breb.) Nag. Lutk. Kennt. 

Gatt. ; Pen. 1905, p. 337.) Pmium curtum Breb. \V. & G. S. Went, 
Brit. De»m. 1904, p. 97. 
Hab. In shady pool at 8,500 ft. above Mariana (28684). 

142. C. diptosporum (Lund.) Lutk. Gatt. Oyl. 1013, p. 227. (Cylindrocff&tis 

dipfospora Lund. W. & G. S. West Brit. Deam. 1904, p. 61). 
Hab. In stream at Raxaul on the Nepal border (29361). 

143. C. australe (Racib.) Liitk. Kenntn. Gatt. Peniiun 1905, p. 337 (aub no- 

mine Dysphinctttm Nag. Penium australe Racib DeBm. Ciast. 1892, 
p. 367, t. $, t 27). 
Hab. In shallow still water, Haflong (32700) ; in ditch at edge of rice 
field near Sadiya (32683). 

144. C. minimum W, & G . S. West Alg. Madag. 1895, p. 58, t. 8, 1 10. 
Long. 12(t ; lat. 10 jjl ; lat. isthm. 4'5fz ; crass. 5fi. 

Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 
The specimens were rather larger, but otherwise exactly similar. 

145. C. pacMermum Lund- Desm. Suec. 1871, p. 39, 1. 15, f. 15 ; W. & (I. R. 

west, Brit. Deem. 1905, p. 139. 
Var. scthiopkum W. & G. 8. West, Brit. Desm. 1905, p. 140. 
Long. 58 ji; lat. 40[i : iat. isthm. 20^ ; crass. 33;*. 
Hab. In ditch at edge of rice field near Sadiya (32083). 
The specimens were small but exactly typical in form, and the semicells 
had not the truncate base of var, minus Nordnt, 

146. C. tranafmn Bre"b. in Raifs Brit., Deam. W. &. G. 8. West., Hrit. Desm. 

1905, p. 186. 
Hab. In the River Dihang between Buak and its tributary the Side 
River (37689). 

147. C. pseBdftpyramldatnm Lund. Deam. Suec. 1871, p. 41, t. 2, i 18 ; W. 

& G..S. West, Brit. Deam. 1905, p. 201. (G. pyramidatmn Ralfe. 
Brit. Desm. 1848, p. 84, 1. 15, f. 4, d, e, f.) 
Hab. In ditch at edge of rice field near Sadiya (32683), 

148. C. variolatum Lund. Desm. Suec. 1871, p. 41, t. 2, f. 19 ; W. & fi. S. 

West, Brit. Desm. 1905, p. 203. 
Var. talaratfariim Kac. Desm. Now. 1889, p. 79, t, 5, f. 3. 
Hab. In non-permanent water, Haflong (33019). 

149. C. Oarroknse R . & It. Scott, Desm, 1894, p. 101, t. 2, f . 4; W. k G. S, 

West, Brit. DeBtn. 1908, p. 12. 
Long. 26(i ; lat. 20\i ; lat. isthm. 7(x ; crass. 14(i. 
Hab. On the Mountain of Tongtli at 1 0,000 ft. (277r>7). 
ThJB is the first extra-British record for this species. 
160. C eomtatnm Breb. in RalfB Brit. DeBm. 1848, p. 108, t. 17, f. 10 ; W. 
AG.S. West, Brit. Desm. 1908, p. 25. 
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Long. 70(x ; lat. 50fi ; lat. iethm. 42(i. 

Hab. In shallow still water, Haflong (32700). 

151. C. quadratuni Ralfs Brit. Death. 1848, p. 92, t. 15, f. la ; W. & G. S. 

West Brit. Deem. 1908, p. 57. 
Forma Willei W. & G. S. West, Brit. Desm. 11*08, p. 59. 
Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 

152. C. ttt»osteg«3 Sehaarschm. Magyar Desm. 1862, p. 266, 1. 1, f. 12 ; W. 

& G. S. West, Brit. Desm. 1908, p. 79. 
Var. obtusius Gutw. W. & G. S. West, Brit. Deam. 1908, p. 79, t. 71, 

f. 40. 
Hab. With the preceding species (27737). 

153. C. augulosuitt Breb. 

Var. coudunum (Rab.) W. & G S. West, Brit. Desm. 1908. p. 94. 
Hab. Calcutta (28184). 

154. €. rorliaimm Arch. W, & G. S. West, Brit. Desm. 1908, p. 165. 
Hab. In stream, Raxaul on the Nepal border (29361). 

155. C. maculatuui W. B. Turner, Alg. E. India 1893, p. 49, t. 7, f. 31 > t. 8, 

f. 68 ; W. &. G. S. West, Alg. Ceylon, 1902, p. 163. 
Hab. In pool at 8,500 fi. above Mariana (28004). 

156. C. iaOeeps Grun. ia Ilabeuh. Flor, Eur. Alg. 1868, p. 168 ; Nord8t.-Alg. 

New Zealand 1888, p. 57, t. 6. f. 10. 
Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 

157. C subauriciilatum W. & G. S. West, Alg. Mad, 1895, p. 55, t. 6, f. 31 ; 

Alg.. Tangan, 1907, p. 115. 
Hab. In shallow still >v a t«r Hartong (32700) ; in ditch at edge of rice 
field near Sadiya (32683). 
This Desmid is now known to occur in Madagascar, Central Africa, Siam, 
North Eastern India, and Central China. 

158. C. distiehum Nordst.-Freshw. Alg. N. Zealand. 1868 p. 51, t. 5, f. 16 ; 

W. & G. S. West, Brit. Desm. 1908, p. 215. 
Forma paullo minor, zygosporia magnia sphaericis, mamillis numeroBia 

praeditis, mamillis aculeis parvus singulis instructis. 

PI. II, figs. 5,«. 
Long. 28 (x ; lat. 25 ^ ; lat. iathm. 6 (x ; crass. 17 jx ; diam. zyg. sine 

acul. 34m ; cum acul. 38w-. 
Hab. In ditch at edge of rice field near Sadiya (32683). 

159. C. binum Nordst. in Wittr. & Nordst. Alg. exc. 1880, no. 383, fasc. 21, 

1889, p. 39 ; W. & G. S. West, Brit. Desm. 1908, p. 246. 
Hab. In ditch at edge of rice field near Sadiya (32683) ; in the River 
Dihang between Puak and its Tributary the Side River (37689),. 

160. C.8peeUBumLund.Desm.Suec.l871, p. 34, t. 3, f . 5 ; W. & G. S. West, 

Brit. Desm. 1908, p. 247. . 
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Subsp. merMionale Carlson Siiasw. Alg. Antarkt. ste. 1913, p. 41, 

t. t. f. 12-14 
Long. 3fy ; lat. 28ti ; [at, iathm. 13fi ; craaa. 16(i. 
Hah. On the Mountain of Tonglu at 10,000 ft, (27737). 
The specimens were smaller and had 10 marginal crenations instead of 
14, itherwire they ivore exactly similar to Carlson's figures of specimens from 
South Georgia. 

161 C. hox»l«huiiiNordat.Dt'fliii. Speteb. 1872, p. 33, t. 7, f. 16; W.&tJ.S. 
West, Brit. Desm. 1908, p. 257. 
V&r. minus R. & B. Scott. Desm. 1894, p. 103, t. 1, f. 12. 
Long. (Mia ; lat. 57u ; lat. iathm. 20ji ; crass. 31;x. 
Hah. With the preceding species (27737). 
The specimens were nearer var. minus in their form, but were very much 
larger. 

162. €. mafgarilatum (Lund.) K. & B. W. & U. S. WeBt, Brit. Uoiu. 1911, 

p. 18. 
Hab. Near Nataran (27976). 

163. t. cmiatum Ralfs Brit. Deem. 1848, p. 96, t. 15, f. 7, be ; W. & O. S. 

West, lirit. Dram. 191], p. 35. 
Hab. In shady pool at 8,500 ft. above Mariana (28684). 

164. V. Ituadrum Lund. Desm. Succ. 1871, p. 25, f. 2, t. 11 ; W. &. U.S. 

Went. Brit. Desm. 1911, p. 20. 
Hab. In l ion-permanent stream, HaHong (33019). 
565. <\ (-rcnaftmi Kalfs Brit. Dism. 1848, p. 96, t. 15, f. 7, b, c ; W. \ G. S. 
WeBt, Brit: Dcwr. 1911, p. 35. 
Hab. On (he Mountain of Tonglu at 10,000 ft. (27737). 
16(J. € (osst'Itatuni (Delp.) Nordst Alg. ct (hat, 1880. p. 7. (Dysphtnctum 
Uvdlahim Delp. Dean-. suW.p, 1877. p. 13*i. t, 21, f. 10-13). 
Hab. Jn ditch at edge ml rice field near >N*diya (32«tt3). 

167. i\ i-yalhif untie W. & (;. S. West, N. Amer. Dtam. 1896, p. 248, t. 15, 

f. 9. 
Hab, With the preceding sped- s ; 3^683}. 

GcnUB XanthUtum Ehrenb. 

168. X. Burkillli W. & G. S. West, Alg. Burma 1907, p. 2i0, t. 15, 1. 10. 
Long, sine sp, 50 (i ; cum sp. 80jji ; lat. sine Bp. fifty. ; cum sp. 8f)fi ; 

lat, isthm. 28[* ; crasa. 28u. 
Hab. In ditch at ed^e of rice field near Sadiya (32683). 

169. X. trtlobum Noidet, Desm. Brasil. t. Ill, f. 35. 
Var. lutottm vaT. nov. PI. II, fig. 7. 

Var. minor, aculeis longionbus, ad angulas geminia non-f urcatis } eel- 
luiis a vertice vieia fjnadratis angustioribus q nam in forma typica. 
polia valde retusis, angulia productiB et acufcis dtvergentibus. 
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Long, sine acul. 36(i ; cum. acul. Mfx ; lat. sine acul. 38fi ; cum acul. 

48f* ; lat. isthm. 9f* ; crass. 18ft. 
Hab. With the preceding species (32683). 
Tli is variety differs from the typical form in its simple and longer spines, 
which are surmounted on the distinctly prolonged angles. In the end view 
the cell is relatively narrower, and is of rather different form. 

It should be compared with X calcarato-aeuleatum Hter. (Schmidle in 
Engl. Botan. Yahrb. xxvi, p. 41, t. 3, f. 5) which has rather different spines 
and X. anlilopaeum (Breb.) Kiitz., var. tneertum Schmidle (ibid, xxxii, p. 71, 
t. 2, f. 5), from which it differs in its simpler spines with the prolonged hollow 
bases. 

170. X. hastiferum Turn— B*& Rare Desm. 1885, p /( 938, t. 15, f. 20. (X 

antitopaeum Kiitz. var. angulatum Josh, inTburn. Linn. Soc. Bot. 
1886, p. 643, t.24, f. 16.) 

Var. javaulcum Turn. Freshw. Alg. E. India 1893, p. 100 (X anlilo- 
paeum i.jawnica Nordst. De Alg. et Char. 1880). 

Long, sine sp. 39fi ; cum sp, 60-70^ ; lat. sine sp. 39fi ; cum sp. 58{i ; 
lat. isthm. 9(x ; crass. 17^. 

Hab. With the preceding species (32683). 

171. X. Ksciborskli Gutw. Alg. Java 1902, p. 589, t. 37, t 28. PI. I* 

figs. IS-14. 

Long. SOjjl ; lat. 48jj, ; lat. isthm. 22(i ; crass. 29(i. 
Hab. Shallow still water, Haflong (32700). 

The specimens were somewhat variable, sometimes almost passing into 
forma protracta Gutw. loc. cit, t. 38, t 29. 

172. X. lepMum W. & G. S. West, Alg. Ceylon 1902, p. 159, t. 20, I. 22, 23. 
Long. 39ft ; lat. 27(jl ; lat. isthm. 8|z ; earss. 19(i. 

Hab. In ditch at edge of rice field near Sadiya (32683). 



V Genua Arthrodesmus Ehrenb. 

173. A. convergent Ehr. Inf. 1858, p. 152, t. 10, f. 18 ; W. & G. S. West, 

Brit. Desm, 1911, p. 106. 
Cum zygoBpetfis. 
Hab. In ditch at edge of rice field near Sadiya (32683). 

174. A. eiirvatns Turn. Freshw. Alg. E. India, 1893, p. 135, t. 11, t 31, 

33, t. 12, f. 2, 7, 13, 15. 
Long. 43;* ; lat. sine sp. 45n ; cum sp. 85|i ; lat. isthm. 14ft. 
Hab. With the preceding species (32683). 

175. A. fusttwmis W. & G. S. West, Alg. Burma 1907, p. 212, 1. 15, f. 4. 
Hab. In ditch at edge of rice field near Sadiya (32683). 
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Genus Staurastrum Meyen. 

176. S. apkulatum Breb. ListeDesra. 1856, p. 142, 1. 1, 1 23. 
Long. 26it ; lat. 34|i ; Lat. isthm. 7^. 

Hab. With the preceding specieB (32683). 

177. 8. conna'ura K. & B. Jap. Desm. 1886, p. 237. (S, defectum var. con- 

natum Lund. 1871, p. 60). 
Hab. With the preceding species (32683). 

178. S. ieptodermum Lund. Desm. Suec. 1871, p. 58, t- 3, i. 26. 

Var. Ikapoc (Schmidle) W. &G.S. West, Alg- Burma 1907, p. 231 
1. 15, f. 5, 6. (S. Ikapoe Schmidle in Engl. Botan. Yahrb. 1902, p. 74). 
Long, sine sp. 40 u- ; cum sp. ^5 f» ; lat. 31. p ; lat. isthm. 23 [*. 
Hab. With the preceding species (32683). 

179. S. u«ieor»e Turn. Alg. E. India 1893, p. 107, 1. 15, 1 16. 

Long. 23 (i, ; lat. sine sp. 23 u, ; cum sp. 33-37 p ; lat. isthm. 6-5 \l. 
Hab. With the preceding specieB (32683). 

180. S. cuspfdatum Br6b. in Ralfa Brit. Desm. 1848, p. 122, t. 21, i 1, t. 33, 

f. 10. 
Forma Incuiva Hehneil, Desm. alp. 1891, p. 604, t. 5, f. 19. 
Hab, With the preceding species (32683). 

181. 8. Hfiium Breb. in RaHs Brit. Desm. 1848, p. 215. 
Hab. With the preceding species (32683). 

The spines were, as a rule, never in the same plane (ei. W. & G. S. West, 
Alg. Ceylon, 1902, p. 176). 

182. 8. striolatnm (Nag.) Arch, in Pritch. Infua. 1861, p. 740 ; W.&G.S. 

WeBt, Brit. Desm. 1911, p. 177. 
Hab. Non-permanent stream, Haflong (33019). 

183. 8. punctulattim Br4b. in Ralfs Brit. Deem. 1848, p. 133, t. 22„ f. 1. 
Var. Hid Imam Wille. W. & G. S. West, Brit. Desm. 1911, p. 182. 
Long. 23 (i ; lat. 16-19 (x ; lat. isthm. 8 (a. 

Hab. Shallow still water Haflong (32683) ; <25390). 

The specimens were much smaller than usual. 

184. 8. dilatatum Ehr. Inf. 1838, p. 143, 1. 10, f. 13 ; W. & G. 8. WeBt, Brit. 

Desm. 1911, p. 172. 
Long. 32'5 (i ; lat, 26 ^t ; lat. isthm. 11 p. 
Hab. On the Mountain of Tonglu at 10,000 ft. (27737). 
The specimens were usually triangular in the end view, although one 
specimen was observed in which one semicell was triangular and the other 
quadrangular. 

185. 8. tetracerum Ralffi Brit. Desm. 1848, p. 137, t. 23, f. 7. 
Hab. In ditch at edge of rice field near Sadiya (32683). 
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186. S. Cerastes Lund. Desm. Suec. 1871, p. 69, t. 4, 1 6. 

Var. ffvlanieum W. & U. 8. West. Alg. Ceylon 1902, p. 184, t. 22, f. 4. 

Long. 32 (i ; lat. cum pr 40 fi. ; lat. bats. seniieell. 9 \i ; lat. isthm. 7 fx. 

Hab. In ditch at edge of rice field near Sadiya (32683). 
187 S. Haalzseliii ReinseQ Spec. Alg. Fimg. 1866, p. 129, t. 22D, f. 4, 6. 

Var. corn h turn Turn. Alg. E. India 1893, p. 120, t. 15, t 23. 

Long, sine proc. 20 jx : cum pr. 29 fx ; lat. sine pr. 16 |x ; cum pr. 24 ji : 
lat. isthm. 5 {x ; long. proc. 5 [x. 

Hab, With the preceding specie* |32683). 

188. S. toliopecaligeme Wolle 1885 ; Freehw. Alg. U. S. 1887, p. 45, t. 59. 

f. 4, 5. (8. nonanum- Turn. Freshw. Alg. E. India 1893, p. 119, t. 15, 

f. 14). 
Var. rrifnrcatum W. ft G. $. West ; Alg. Madag. 1895, p. 80, t. 9, f. 8. 
Long, sine proc. 32 (x ; cum pr, 47 fx ; lat. sine pr. 32 fx : cum pr. 42 (x ; 

lat. isthm. 9 51. 
Hab. "With the preceding apecies (32683). 

189. S. pinnatum Turn Alg. E. India 1893, p. 115, t, 13, f. 27. 

Var. suhptnnatum (Schmidle) \V. & G. S. West Alg. Ceylon 1902, p. 182 
(S. svbpirmtum Schmidle in Flora lxxxii. 1896. p. 311, t, 9, f. 20). 
Long. 22 it , lat. cum pr. 28 ix ; lat. isthm. 9 (x. 
Hab. With ihe preceding species (32683). 

190 S, suhgmdllimnm W. & G. S. West, borne N. Aroer. Desm. 1896. p. 263, 
t. 17, f. 3, 4. 

Hab. With the preceding species (32683). 

191. S. eyrtacanthuwi W. & G. 8. West. Alg. Ceylon 1902, p. 189. t. 22, * 18. 
Hab. With thr; preceding species (32683). 

192. S. galealuni Turn. Alg. E. India 1893, p. 142, t. 14, f. 3, 9. 10 ; W. & 

C. S. West. Alg. Ceylon 1902. p. 190, t. 22, f. 19. (S. subprotmdum 
S-clmiidle in Engler^ Bot. Yahrb. xxvi. 1898. p. 55, t. 4, t 3.) 

Long. 26 (X ; lat. cum pr. 37 u ; lat. isthm, 6' 5 «.. 

Hal). With the preceding species (32683). 

193. S. f«»(Mt«m Turn. Alg. E. India 1893, p. Ill, t 15, i- 20. 
Long. 34 fx : lat. 35 (X ; lat. isthm. 9 (x. 

Hab. With the preceding species (32683). 

194' S. Wallkhii Turn. Freshw. Alg. E. India 1893, p. 117, t. 13, t 24. 
Var. aeqiiak var. nov. ft. II, fig. 9. 1*. 

Var. processibus basalibus cum superioribuB ae«pie!ongis ; iirthmo 

latiore. 
Long. Bine pr. 31 \i ; cum pT. 45 fx : lat. sine pr. 29 y ; lat. cum pr. 

40 [x ; lat. isthm. 16 ;x. 
Hab. With the preceding species (32663). 
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The, specimens were very similar to Turner's figures, differing chiefly in 
the somewhat broader isthmus, and in the processes of the lower whorl, which 
instead of being shorter, were about equal in size to those of the upper whorl. 
In some specimens, both whorls of processes were very much shortened and 
sometimes dilated. The end view was invariably 5-angled. 



Genus Oocardlum Nag. 

195. 0. stratum Nag. Gatt. einz. Alg. 1849 ; Senn in Botan Zeitung 1899, 
p. 81. 
Var. minoi var, nov. PL II, flgs. £l-*4. 

Var. forma typica multo minor. 

Zygospores polyhedricis vel rectangularibus, membrana laevi, sed mamil- 

lis magnis irregularibuB instructa. 
Long. cell. 7-8 \i ; lat. 12-14 ja ; crass. 7- 6- 9*5 (i ; diam. zyg. 15-20 [*. 
Hab. Small stream under Pongging in the Abor Hills (36169). 
The Alga was forming a stony stratum about 1 mm. in thickness over 
certain leaveB, which had apparently fallen into the stream, and had become 
covered with a thin film consisting of filamentous Bacteria, fi.ngal hyphae 
and other debris. The leaf and debris were quite encased in the calcareous 
masB. In the upper part of the stratum the characteristic radiating stony 
tubes of the Ooeardium sould be recognised, with the tiny cells at their upper 
aperture. 

The cells were little more than half their usual size, and zygospores were 
very plentiful, all stages in the fusion of the gametes and the formation of the 
zygospore being present. The young zygospores were at first greenish, but 
later became deep olive-brown. 

It is peculiar that although this extraordinary Desmid has been known 
for so many years its zygospores have only just been found. It is particularly 
gratifying that they have at last been discovered, since it is now proved beyond 
all doubt that the Alga is placed inits proper systematic position. 

Oocardium stratum has previously only been known from certain locali- 
ties in Central Europe, and its discovery in India is particularly interesting. 



Genus Osychon«m» Wallich. 

196. 0. latve Nordst. Desm. Brasil. 1809, p- 206, t. 3, t. 34. 
Var. miciwanthnm Nordst. De Alg. et Char. 1880, p. 3. 
Long. 13 [* ; lat, cum «p. 23-25 p. 
Hab. In ditch at edge of rice field near Sadiya (32683). 
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Genus Hyulutheca Kutz. 

197. II. Burmewsis W. & G. S. West Alg. Burma 1907, p. 235, t. 12, I. 1-4. 

PI. it, fi K . 8. 

Cum zygosporis. 

Long, ceil U-15 [i : lat. 19 p ; iong. zyg. 29 fi ; lat. zyg. 22 \i. 

Hab. With the preceding species (32683). 
The wail of the zygospore was provided with smaller and much more nu- 
merous maiuilJae than those figured by W. & G. S. West, Possibly theii 
zygospores were not quite mature. 

198. II. mucosa (Dillw.) Ehr. 
Var. minor Delp. 

Hab. On floating leaves in iuarsh Kawkareik (30372). 



Genus ftesmidium Ag. 

199. ». Bailcvj (Kalfs) Nordst. De Alg. et Char. 188O. {Aftngmum Baileyi 
Kalfs Brit. Demi. 1848, p. 208, t. 35, f. 1. 
Hab. In ditch at edge of rice field near Sadiya (32683). 



OEnftGONUCEAE. 

Genus Oetfogonium Link. 

200. 0. plagiostomum Wittr. Him. Monogr. Oedog. 1900, p. 100. 
Long, cell. veg. 30 [i ; ca 5-plo longior. ; crass, oost, 57-60 p ; long. 

60 (i ; diam. oosp. 50 jj,. 
Hab. With the preceding species (32683). 

201. ©., taphrAspArum Hirn & Nordst. in Hirn Monogr. Oedog. 1900, p. 133. 
Lat. cell, veg, 28 y. ; diam. oog. 78-85 f* ; long. oog. 95-105 (*; diam. 

oosp. 70-73 (z. 
Hab. With the preceding species (32683). 
This species has only been previously found in Brazil. Only a fragment 
was observed in the present case, and the male plants were not seen, but it 
agreed so well that there seemed no doubt as to its identity. 

202. O. acmandriiim Elfv, in Him Monogr. Oedog. 1900, p. 150. 
Lat. cell. veg. 8 (i ; crass, oog. 30 p. 

Hab. With the preceding species (32683). 

203. O. mammlfcrum Wittr. in Hirn Monogr. Oedog. 1900, p. 175, t. 28, 

f. 165. 
Lat. cell veg. 45 \i ; ca 4-plo longior. ; crass, oog. 22-25 a ; long. 20 w ; 

crass, oosp. 14 ^ ; long. 10 \i. 
Hab. In shallow still water Haflong (32700). 
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The plants were rather smaller than usual, and were very plentiful. The 
projections of the oogonia" were almost straight on their upper edge but bi un- 
dulate at their lower margin. 

204. 0. spirale Him Monogr. Oedog. 1 900, p. 201 , t. 33, 1 206. 

Vai. acutum W. & G. S. West, Alg. Ceylon 1902, p. 128, 1. 17, f. 3-5. 
Lat. cell. veg. 25-28 \x ; lat. oog. 56 fx ; long. 60 fx ; diam. oosp. 47 \x ; 

Iat. nannandr. 9 n ; long. 82-92 jx. 
Hab. In ditch at edge of riccfield near Sadiya {32683). 

205. 0. WoUeauum Wittr. in Hirn Monogr. Oedog. 1900, p. 220, t. 37, I. 226. 
Lat. cell. veg. 15-20 fx ; crass, cell, suffult. 40 (x ', crass, oog. 50-55 jx ; 

long. 65-70 (1. 
>lab. With the preceding species {32683). 
The plants were a little smaller but in other respects exactly similar. 

206. O. Borlsianum {Le CI.) Wittr. in Hirn Monogr. Oedog. 1900, p. 217, t. 

36, f. 223. [ 

Lat. cell. veg. 16 fx ; crajjs. cell, suffult. 33 [x ; cries, oog. 37 (x, 
Hab. With the preceding species {32683). \ 

207. 0. ohlongum Wittr. in Hirn Monogr. Oedog. 1900, p, 185, t. 29, f. 181. 
Hab. On the Mountain- of Tonglu at 10,000 ft. (27737). 

208. 0. eyathigerum Wittr. in Hirn Monogr. Oedog. 1900, p. 252. 
Var. perfect* Hirn. Monogr. Oedog. 1900, p. 254, t. 43, f. 268. 

Crass, ceil. veg. 30-35 jx ; crass, oog. 79 jx ; long. oog. 110 |x ; diam. 

oosp. 76 (I. 
Hab. In ditch at edge of rice field near Sadiya (32683). 

209. O. tspcinosporura Wittr. in Hirn Monogr. Oedog. 1900 ; p. 297, t. 23, 

1117. 
Crass, cell. veg. 2-3 ti ; crass, oog. 15-16 ^ ; long. 17-19 [i ; crass, oosp. 

14 (A ; long. 8 \i. 
Hab. With the preceding species (32683). 

210. O.calvum Wittr. in Hirn Monogr. Oedog. 1900, p. 316, t. 50, fc 323. 
Crass, fil. veg. 7-9 (i. ; crass, oog, 27 (x ; long. oog. 25 fx. 

Hab. In water under rocks, at Sembadew in the Sipna valley (31345) ; 
in the Sipna stream (31268). 
Sterile species of Oedogonivm occurred in Nos. 26847, 28064 and 28825. 

Genus Bulbochsete Ag. 

211. B, elatlot Pringsh. in Hira Monogr. Oedog. 1900, p. 321, t. 51, f. 327, 
Crass, cell. veg. 15-17 u. ; crass, oog. 40-43 «. ; long. 35 {*. 

Hab. In ditch at edge of rice field near Sadiya (32683). 

212. B. nana Wittr. in Hirn Monogr. Oedog. 1900, p. 349, t. 57, f. 363. 
Crass, oog. 24 (x ; long. 40 (x. 

Hab. With the preceding species (32683). | 
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•PHMfYTlACEAE. 

Genus OpMocytium Hag. 

213. ©. cochleare (EicWald) A. Br. Lemmermann in Hedw. 1899, p. 30, 

t. 3, 1 10-12. 
Hab. At CMttagong (28064) ; with the preceding Bpecies (32083). 

TRIM>EMAiK4B. 

Genus Trlbonema Derbea & Sol. 

214. T.fcoiabytlBttm(Ag.)D«i)>«aMidSol. M&a. byh physiol. Alg. 1S56, p. 1&, 

t.4, 116-21. 
Forma tenuis Hazen in Mem. Ton. Bot. Club 1902, p. 185. 
Hab. In various springs near Kakarhatti at 2,500 ft.— 2,800 ft. 
(28842). 
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Noid&t. Freshw. Alg. N. Zeal.— 0. Nordstedt, Freshwater Algae roHected by 

Dr. S. Berggren in New Zealand and Australia. k»ngli Sv. vet!- 

akad. Hand!. 22, do. 8, 1888. 
Petit, Spirogyra env. Paris— P. Petit, Spirogyra des environs de Paris. Paris, 

1880. 
Rabenh. Flor. Eur. Alg. — L. Rabenhorst, Flora Europaea Algarum, aquae 

dulcis et Bubinarinae, Leipsiae, 1804-68. 
Racib. Deam. Now.— M. Raciborski, Desmidyji nowe. Paniict. Wydz. 3, Akad. 

Umiej^ w. Krakowie 1889. 
Racib. Desmid. CiaBt.— M. Raciborski, Dearnidya zebrane przez Dr. E, Cias-- 

tonia w. podrozy na okolo zieiai Roapraw Wyd mat przyr Akad. 

Umiej Krakow. 1892. 
Ralfa Brit. Dearq.— J. Ralfs, The British DcBinidtaceae, London IMS. 
Reiascb Spec. Alg. Fung.— P. Reinsch. De speciebus gencribus<4ue nonnuHm 

novis ex Algarum et Fungorum classe. Act. Soc. Scnkenb. 6, 1S6T 

Frankinrti ad Moenuni. 
Roy & Bibb, Jap Desm.— J. Roy k J. P. Bisaett, Notes on Japenese DesisiidH 

Journ. Bot, 1886. 
Roy & Biss. Scott. Desra.— J. Roy k J. P. Bissett, On Scottish Dcsinidiaceae 

Ann. Scott. Nat, Hist, 1893-4. 
ScbaarBchm. Magyar. Dcsm— J. Schaarschmidt, Tanuhnanyok a Magyarhoni 

Defliuidiaceakrol, Budapest 1883. Magyar. Tudom. Akad. Math. 

r. Termcszettud. Kozlcmcnyek. 
Schmidt's Atlas.— A. Schmidt, Atlas der Diatoitjaccenkundc. 1875. 
Senn in Botan. Zeitung.— G. Senn, Uber einige colouiebi)den<lc cinzelligc 

Algen. Botanischc Zeitung. 1899. 
Strom. Freshw. Alg. Tuddal.— K. M. Strom, Freshwater Aigac from Tuddal 

in Telemark. Nyt Magazin for Nalurvjdenakabene vol. 57, 19iy. 
Turn. New Rare Deism. W. B. Turner, On some New and Rare Desmids. 

Journ. Roy. Micr. Soc. 1885. 

Turn. Alg. E. lnd.— TV. B. Turner, Freshwater Algae of East India. Kongl 
Sv. vet.-akad. Handl. 25, 1893. 

Wallich, Deam. low. Bengal— G. C. Wallich, Desmidiaceae of lower Bengal. 
Ann. Mag. Nat. Hist. ser. >ii, vol. 5, 1860. 

W. & G. S. West, Alg. Engl. Lake Distr.-W. West, Freshwater Algae of the 
English Lake District. Journ. Roy. Micr. Soc. 1892. 

W, & G. S. West, Alg. Mad.- W. k G. S. West, Freshwater Algae from Mada- 
gascar. Trans. Linn. Soc. 1895. 

W..& 0. S. West, Alg. central Africa.— W.& G. S. Weat, Algae from Central 
African Journ. Bot. 1896. 
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W. & G. S. W«jt, Some North Amer. Desm.— W. & G. S. West, Some North 

American Desmidieae. Trans. Linn. Soc. Bot. ser, 2, v. 1896. 
W. & G. S. West, Desm. Singapore.— W. & G. S. West, DesmicU from 

Singapore. Journ. Linn. Soc. Bot. 33, 1897. 
W. & G. S. West, Alg. Ceylon.— W. & G. S. West, Freshwater Algae from Cey- 
lon. Trans. Linn, Soc. 1902. 
W. & G. S. West, Notes Algae 3.— W. & G. S. West, Notes on Freshwater 

Algae 3. Journ. Bot. 1903, 
W. & G. S. West. Brit. Desm.— W. & G. S. West, British Dcsmidiaceae. Bay 

Society, vol. 1, 1904 ; vol. 2. 1905 ; vol. 3, 1908 ; vol. 4, 1911. 
W. & G. S. Alg. Burm.— W. & G. S. West, Freshwater Algae from Burina, 

etc, Ann. Boy Bot. Gard. Calcutta 1907. 
Wittr. Skand. Desm.— V. B. Wittrock, Anteckningar om Skandinaviens Des- 

midiaceer. Nova Acta Societ. Upsala. ser, 3, 7, 1869. 
Wittr. in Bih. K. Sv. V.— A. Handl. 1872.— V. B. Wittrock, Om Gotland* och 

Glands Sot vattens- Alger. Bihang till K. Sv. vet.-akad. llandt. 1, 

1872. 
Wittr. & Nordst. Alg. Exs.— V. B. Wittrock & 0. Noidstedt, Algae aqae 

dulcis exsiccatae. Fasc. 21. 
Wolle. Freshw. Alg. U. S.— F. WolJe, Freshwater Algae of the United States. 

Bethlehem, Pa. 1887. 
W. Sm. Brit. Diat. — W. Smith, Synopsis of the British Diatomaceae. London, 

1853 & 1856. 
Van Heurck Synops. — H . Van Heurck, Synopsis dee Diatomees de Bclgique. 

Anvers, 1885, 
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ERRATA TO " FRESHWATER ALGAE FROM INDIA." 

, REC. BOT. SURV . INDIA, IX, No- 4, FP . 263—302- 

Page 267— 

No. 4. Instead of (Walroth) read (Wallroth). 

No. 6, Instead of S. tbenpalis, read V S. thermatts. 

Page 268— 

No. 8. Forma minor. Instead of gracillioribu«, m«? gracilioribus. 
No, 9. Instead of P. Tbomasianum, read ? P. Thoroasianum. 

Page 269— 

No. 11. 4 linea down. After Alg. New Guinea, insert Flora 8$, 1807. 
Delete IdOO. 

7 lines fiom bottom, instead of BACILLARIAE wW BACILLARIEAE. 

Page 270— 

No, 15. Insteadof KeW.rsad Heib. Next lino, '.mteadoi Kutz rwtrf (Kiiu.) 

(j lin« from top, t*wteo<* of F&AQILLA32ACEAE, wad FRAGtl" 
LARIACKAE, Next line, imtea-l of Fragillaria ™«d 
Fugy&xfc. 

P&3*272— 

No. 30. /Mfeai of N. brevkostrate rtaH N. bvevicostata. 
No. $2. Instead of H. Brebiigoak read X. BrebusOBlL 

Page 274— 

No. 53. Seoond line. /»*(*«( of Sembadewi^ r*>a<( Sembadew in. 

Paje 275— 

No, 87. /wtoorf of S. Sm. read W. Sm. 

Page 277— 

No, 68. After p. 180, insert t. 34. Nest line, instead of (Raphidium 
tpir&le) read (Baphidium spiral* 



No. 85. Second Bfte, after 60, insert p; offer 30, insert p. 

6 Hues from top, Mislead of " neither of the Alga not " read either ol the 
Alga or. 

Page 282— 

No, 201. 4 line* down, o/iler 80, insert ft, 

J} lines from top, before cell becomes vet}' swollen, insert ? . 
No, 105. l**toad or fi»b>nn. JBg. Bar. nwrfRabenlr. A4#. Svt. 
No. 106. Instead of C* Btebissonnf iW C Brebtoonii 

No. 114. 7*wf««f of C* ctbpOTtm read C calosporum. 

frtge28$— 

T lines from top, instead of p. 225 rem? p. 2S5. 

No. 118. /*<r<W of Chlor. 1899, f. IB, read CMot. 1699, p. 15 

Page -38$— 

No. 121. ZtutwZ of E. POlcbelltUJl read % poldwntaram. 

Page 288— 

4 lines from top, in4tead of latinthm, rtad lat. isthm. 

No. 136- Instead of ll, Crtuc-melfteiui*, ™»rf M. Cro*-Meliter«ij. 

3 lines further on, insuad of Hab. On ditch »W Bab. In ditch. 

Page289— 

No. 143. Second lihe, after Racit nrfrf a full stop 

No. 145. Instead of p. 39, 1. 15, f. 15, read p. 39, t. 2, f . IB. 

8 lines further on. instead of lat. 40j*, r«K? lat. 4fl(A. 

No. 146. After Haifa Brit, efetefe comma 

No. T49. /mteaci of C Ouroleatt R. & R-, read C. GttrokttM R. *B, 



Page m— 

No.173. Instead otEhr. Inf. 1858 reorfEhr. Inf. 1838, 

Page 294— 

No. 189. Insert a full stop after Turn. 

No. 194, Vat. Mfulft. Instead of Yar. prooesaibiw, read Var. moeestubui 

Pope 295- 

No. 196. Instead of Vat. mierocantluuii read Var. micracanthuin. 

Page 296— 

Vo. 200. Deht* • lull stop <^ Him. 

i%e 29<— 

No. 206. Delete a full stop after Vat. petfeete Him 

Page 299— 

Second tine from top, instead oi Algarum inicellularum read Algarun 
unicellularum. 

9 lines from top, instead of Suaaw. read Siiasw., and instead oi Uber, rea\ 
Uber. 

Omit the 24th and 25th lines from top. 

Line 30, instead of Unteisuchungen uber die. read Untersttchungei 

fiber die 
Line 32. Instead of Delphonte read Delponte. 
Insert, two linen from bottom : — 

Gay, Note Conjvtgees. F. Gay. Note sur les Conjugeett du midi de L 
France. Bull. Soe. bot. France 31. 1884. 

Second line from bottom, instead of Goroent read Goniont. 

Page 306-~ 

Line 20, instead of Vatf etaten read Varietaten. 

Line 23, instead of Bemerkungen uber read Bemerkungen iiber. 

6 lines from bottom, instead of Symbolaead read Symbolae ad. 



Pap 301— 

4 lines from top, instead of Kougli read Kongl, 
Line 25, after Ko*lemenyek, add XVIII, 1882, 
Last line, instead of African, read Africa. 

Page30Z— 

Line 16, instead of OlantU Sotwatteoa-Alger, read Olands aotvattena Alger. 

/» description of the phUs, 

Fio. 7, instead of var. bov. f*/w£ var. nov. 
Ftas. 9, 10, instead of bar. nov. read var. nov 
Figs. 21-24, instead of van, nov. rearf var. nov. 
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